Context
traception within stable unions come mainly from large-scale surveys of women, such as the Demographic and Health Surveys (DHS). When interviewed, men tend to report higher levels of use than women. 5 Questions on coital frequency are generally not asked, 6 yet information on the frequency of intercourse is needed to estimate numbers of condoms used. On the basis of respondents' reported desire to postpone or limit childbearing and reported contraceptive use, these surveys also quantify the unmet need for contraception, but this measure is not method-specific. The few DHS surveys that interviewed men allow calculation only of unmet need for limiting births, as they do not ask about the desire to space. 7 Sexual behavior surveys have made data on condom use outside marriage more widely available. 8 However, they do not allow the number of sex acts outside marriage to be quantified, either because they cover nonrepresentative populations or because they restrict questions to the number and type of partners. For example, most studies of condom use in India cover groups that tend to engage in highrisk behaviors. 9 Large comparative sex Martine Collumbien is lecturer, and Oona M.R. Campbell is senior lecturer, London School of Hygiene and Tropical Medicine; Braj Das is general manager, AIMS Research Bhubaneswar, Bhubaneswar, India. The study on which this article is based was funded by the Department for International Development, Delhi, and was designed with assistance from the London School of Hygiene and Tropical Medicine; the fieldwork was conducted by AIMS Research Bhubaneswar. The authors thank Pertti Pelto for training the fieldworkers and helping with the study design, and John Cleland, Louisiana Lush and Laura Rodrigues for providing helpful comments on drafts.
Why Are Condoms Used, and How Many Are Needed? Estimates from Orissa, India
By Martine Collumbien, Braj Das and Oona M.R. Campbell C ondoms can prevent unintended pregnancies and the transmission of sexually transmitted diseases (STDs), including HIV. 1 Renewed interest in promoting their use as part of strategies aimed at changing behavior has been prompted by the threat of AIDS and recognition of the public health importance of preventing STDs that facilitate the spread of HIV. 2 Even where STDs are not a priority concern, family planning programs increasingly recognize the need for wider contraceptive method choice. 3 Behavior change theories acknowledge that good strategies require clarity about the specific behaviors being targeted. 4 For example, encouraging couples to use condoms to space births requires a different message than encouraging men to use condoms with sex workers. The need to quantify the gap between desired and actual behaviors seems obvious: It is important to know who current condom users are, the intent of use and the potential need for family planning or disease prevention. However, currently available studies measuring condom use and sexual behavior lack essential information to answer these simple programmatic questions.
Existing data on condom use for consurveys in developing and European countries have asked about the frequency of sexual intercourse only within marriage or stable relationships. 10 In this article, we quantify fertility preferences, reported sexual behavior, and condom use within and outside marriage among a representative sample of men in the four coastal districts in Orissa surveyed in 1998. These data are used to calculate aggregate levels of condom use and unmet need for condoms.
The unmet need estimates assume that all nonmarital sex should involve condom use to prevent STDs and pregnancy. However, we make three sets of assumptions with regard to marital sex: The first two are that within marriage, condoms are needed only for family planning; under one assumption, estimates of unmet need are extrapolated from the current method mix, while the second scenario assumes a mix that excludes traditional methods. 11 The third is that married couples need protection from STDs and that unless couples are trying to conceive, they should use condoms at every act of intercourse.
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Background
Orissa is a coastal state in East India with a population (as of 1991) of 32 million, 86% of whom live in rural areas. The population is 95% Hindu, 2% Muslim and 2% Christian. Although 22% of the population are tribal people, these groups do not live in the four districts chosen for this study-Balasore, Cuttack, Ganjam and Puri. Orissa is one of the poorest states in India; partly because of the level of poverty, reproductive health is poor and child mortality rates are among the country's highest.
ed vaginal discharge is a poor indicator of the prevalence of reproductive tract infections; such reports may stem from psychosocial distress, reflecting a general state of feeling unwell rather than the presence of STDs. 18 An estimated four million Indians are infected with HIV. Some states detected their first HIV infection only in the last 3-5 years, but in urban populations of West and South India, 2% of antenatal clinic users have already tested HIV-positive.
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In Orissa, 260 HIV infections had been reported by June 1997, and 1% of STD patients in Cuttack in 1995 were HIV-infected. By contrast, for all sentinel sites nationwide, HIV prevalence among STD patients averages 18% in major urban areas and 5% elsewhere.
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In Orissa, the total fertility rate is 2.5 births per woman in urban areas and 3.0 in rural areas. About one-third of women of reproductive age or their partners have been sterilized (28% and 3%, respectively), making sterilization the predominant contraceptive method; only 3% use reversible methods (fewer than 1%, condoms). 21 Qualitative studies show that the lack of contraceptive choice and information on different methods are important in explaining the continued unmet need for family planning; sterilization is often the only method available or even known.
22 Nationally, 2% of women of reproductive age report using condoms.
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Methods
The Survey
Our study was based on a populationbased survey of 2,087 single and married men aged 18-35. Respondents were selected using multistage random sampling. In each selected cluster, all houses were mapped and numbered, and 33 were selected at random. All members aged 15 or older in the selected households were listed, and de facto resident men aged 18-35 were ranked by age. Male fieldworkers followed a strict system of selecting the youngest eligible male in the first household and the next oldest in each consecutive household. The selected respondent was asked to consent and was invited to a central location for a private interview, which was preceded by a half-hour rapport-building chat, as indicated by a questionnaire pretest.
The refusal and noncontact rate was lower than 1%. For statistical analysis, the sample was weighted to make it representative of the four districts and to correct for the fact that only one man was sampled per household.
Data on HIV and other STDs in Orissa are sparse and vary in quality, but some insight can be gleaned from other studies in India and elsewhere in the region. In the 1980s, some people argued that India's traditional norms of monogamy and universal marriage protected against these infections.
14 Yet in the early 1990s, as it became clear that AIDS was a real threat to India, it also seemed that rural women might be shouldering a large hidden burden of reproductive tract infections, including STDs. 15 Community-based studies showed high proportions of women reporting vaginal discharge, 16 and sexual promiscuity could not be discounted as a factor.
More recently, however, two well-designed studies based on clinical and laboratory diagnoses-one of urban women in Mumbai and one of rural women in Bangladesh-have shown that STDs are not common. 17 In South Asia, self-reportSeven percent of men aged 18-35 were away from home as students or migrant laborers.* Since these men may have a different pattern of sexual risk behavior than those living in households, we selected a convenience sample of eight college hostels and four migrant-worker camps, and interviewed 159 students and 150 migrant laborers (stone or brick workers, canal diggers, factory workers and construction workers). These men are not included in the tables, but their sexual behavior patterns are reported.
Marriage is virtually universal in India; therefore, we categorize sexual activity as either marital or nonmarital. "Nonmarital sex" denotes both premarital and extramarital sex. Unless otherwise noted, "sexual acts" and "intercourse" refer to penetrative vaginal sex. The wording of survey questions was informed by a qualitative study.
Estimating Use and Unmet Need
Condom use was calculated separately within and outside marriage; for married men, it also was calculated according to reason for use (i.e., spacing vs. limiting births). The recall periods used were one week and one month for marital sex, † and one month for nonmarital sex. We calculated the annual average number of condoms used within marriage on the basis of the proportion of men reporting use and average coital frequencies, assuming one condom per act of intercourse. We estimated use outside marriage on the basis of the proportion of men who had had nonmarital sex (i.e., single men who had premarital sex and married men who had extramarital sex) during the last 12 months, the frequency of sexual intercourse and the proportion of men who said that they had used a condom at last sex. 
Results
Background Characteristics
Overall, the men in the sample were equally divided among urban and rural residents, and among residents of the four districts ( Table 1 ). The majority had at least a secondary education and were from lower castes; about one in 10 were younger than 20. The median age at marriage was 26, but urban men, residents of Cuttack and higher-caste men had married later than others (not shown); as a result, single men outnumbered married men. Married men were older than single men and had had less education. Twenty percent of married men had no education, compared with 4% of single men; 17% and 54%, respectively, had a postsecondary education. Two-fifths of married men (39%) reported that they had not had sex in the last week, and 53% of these had abstained from sex for at least a month. The average frequency of intercourse, including those who had not had sex in the last week, was 1.9 times per week, or 7.7 times per month. Among those reporting sexual activity in the last week, 20% had had intercourse once, 30% twice, 20% three times and decreasing proportions more often. Frequency of sex was inversely related to age and marital duration.
Half of respondents did not want more children, and 47% of married couples were currently using some method of family planning. About three in 10 current users relied on traditional methods (withThe need for condoms was also calculated differently for men having sex within and outside marriage. A married man was categorized as needing contraception if he wanted to avoid future births or delay the next birth by at least two years, his wife was not pregnant and she had not given birth within the last year. To estimate the need specifically for condoms, we applied the proportion of all contraceptive users who rely on condoms to all men in need; we considered men in need who did not use any method of contraception to have an unmet need. For simplicity, we generally employed a conventional measure in which users of traditional methods are not deemed to be in need of contraception.
For nonmarital sex, need was calculated under the assumption that condoms should be used during all acts of sexual intercourse outside marriage, irrespective of whether the intent is to prevent STDs or pregnancy. We estimated unmet need for condoms for nonmarital sex from the proportion of last sexual encounters that did not involve use of a condom.
We derived the population levels of condoms used and needed by men aged 18-35 in the four districts of Orissa by applying the age-specific estimates of the average number of condoms per man to the 1998 population. This population was estimated from the 1991 census, projected for seven years on the basis of the 1981-1991 intercensal growth for each age-group. drawal, abstinence, rhythm or other methods), and the rest on modern methods (Table 2) . Among the latter, female sterilization predominated (representing 40% of all use), and condoms held third place (6% overall). Traditional methods accounted for 60% of use among men interested in delaying the birth of the next child, but for only 20% of use among those wanting no more children. Condoms were the current method for 9% of spacers and 5% of limiters. Sixty percent of men who relied on condoms said that they used the method every time they had intercourse (not shown). Of the 12 men who were not consistent users, 10 said that they did not use condoms during the safe period, and six said that they used condoms when their wife was menstruating (some men gave more than one response).
Condom Use and Need Within Marriage
Condoms are used for 3% of sexual encounters within marriage; their use is more common among couples who wish to limit childbearing (4%) than among those who want to space births (2%). Table  3 presents data on the actual use of and need for condoms within marriage, as well as the components of these measures. Because the numbers of current users in the younger age-groups are small, the calculations are based on overall proportions of condom users, rather than age-specific estimates.
The average number of condoms used *Includes men who are undecided. †Estimate is based on fewer than 25 respondents. ‡Based on men with nonpregnant wives and no children younger than one year. §A man is deÞned as needing contraception for spacing if he wants more children, his wife is not currently pregnant, he has no children younger than one (a proxy for wife's fecundity status) and he wants to wait for at least two years before having the next child. A man is deÞned as needing contraception for limiting if he wants no more children, his wife is not currently pregnant and he has no children younger than one. **Calculated as the product of the proportion in need, the proportion of current users of modern methods who use condoms and the monthly coital frequency times 12. Note: na=not applicable.
doms for spacing births and 0.3 condoms for limiting purposes.
Condom Use and Need Outside Marriage
Few men reported premarital or extramarital partners (27% and 8%, respectively). On average, in the past year, 9% of single men had had sex and 5% of married men had had extramarital sex. Sixtyone percent of these single men and 68% of the married men had had only one partner. The frequency of nonmarital encounters was low, especially for extramarital sex. The proportions of students and single migrant laborers reporting having had sex in the last year were also low-6% and 17%, respectively. Single men in the household sample who had more than a secondary education reported about the same rate of sexual activity as students (5%). Six percent of married migrant workers reported an extramarital partner in the last year; more than half lived with their wives in the camps, and only 27% had not seen their wives during the past month.
Overall, 19% of single men and 7% of married men used a condom during the last nonmarital sexual act (Table 4) . Among condom users, 61% of single and 25% of married men reported pregnancy prevention as the main reason for use (not shown). Among men not using a condom during the last encounter, 30% had used one at some point in the past. The two main reasons men cited for not using a condom during the last encounter were that they disliked condoms or they thought that condoms diminish sexual pleasure (45%) and that the encounter had not been planned (35%). Some 28% of men's last encounters were with sex workers, and condom use was higher than average on these occasions (26%) than for enby married men for spacing purposes is the product of the proportion of men wanting more children, the proportion of couples using condoms for birth control and the monthly coital frequency times 12. Thus, the average married man used 1.3 condoms per year for postponing the next birth. Similar calculations, using the proportion who want no more children instead of the proportion who want more, show that on average, married men used 1.3 condoms for limiting future births. Condom use for spacing decreased as age increased, while use for limiting births increased with age.
To estimate the total number of condoms needed by the average married man, we first calculated the proportion in need of contraception: for spacing, the product of the proportions who want more children, whose wives are not currently pregnant, who have not had a child in the last year and who want to wait for at least two years before the next birth (32% overall). We multiplied this proportion by the proportion of condom users among all those practicing contraception for spacing and the coital frequency times 12 to get the yearly number of condoms needed for spacing (1.2 overall). Similar calculations for men wishing to limit births show that an average of 1.4 condoms are needed annually per man for this purpose.
Men who reported not wanting any more children were more likely to practice contraception than men wanting to postpone the next birth. Consequently, the proportion with unmet need was higher among those wanting a spacing method (38%) than among men who wanted to limit family size (19%). Multiplying these proportions by the average condom need per man reveals that the average married man has a yearly unmet need for 0.5 concounters with a partner who was not a sex worker (11%) or for nonmarital encounters overall (15%). Since condoms were used during only 3% of sex acts within marriage, use per coitus was five times higher with partners other than the wife.
Whereas married men used an average of 2.6 condoms per year with their wives, they used only 0.02 condoms with other partners (calculated as the product of the first three lines of the second panel of Table  4 ). Single men used an average of 0.2 condoms per year (the product of the first three lines of the table). One percent of both single and married men reported anal intercourse with men in the last year (not shown). Among these 22 respondents, two had used a condom during the last act. Since frequency of anal intercourse was not asked, total condom use for anal sex could not be extrapolated.
Calculations of the potential need for condoms outside marriage assume that condoms are needed for all nonmarital sexual encounters. Thus, to protect all sex acts reported by single men, 1.1 condoms would be needed per man per year (the product of the first two lines of Table 4 ), while to protect all extramarital sex, only 0.3 condoms would be needed (the product of the first two lines of the second panel). Unmet need is thus 0.9 and 0.3 condoms per man for single and married men, respectively.
Population-Level Estimates
Applying the average frequencies of sex to the 1998 population of single and married men implies that 98% of all acts of sexual intercourse happen within marriage. Men aged 18-35 in the four coastal districts used an estimated total of 2.8 million condoms (Table 5 ). Ninety percent of these condoms were used by married men who were practicing family planning (44% to space and 46% to limit births), 1% by married men who had extramarital relations and 10% by never-married men.
Assuming that married couples who want to space or limit pregnancies take up contraception as per the current method mix, which includes considerable use of traditional methods, unmet need totals about 2.3 million condoms. Under this assumption, two-thirds of the total unmet need for condoms is for men having sex outside marriage (53% for never-married men and 13% for married men who have extramarital sex). However, if only modern methods are promoted and if traditional method users are encouraged to switch to modern methods, the unmet need for condoms almost doubles, and more than half of it is for spacing births A household-based sample could underestimate sex outside marriage by excluding those who may have more opportunity to engage in activities outside social norms. The relatively low levels of sexual activity reported by the small convenience sample of students and migrant laborers refutes this assumption. However, in a study at stopping points along highways through states including Orissa, 40% of truck drivers reported having paid for sex in the previous year. 26 Although occupational groups with such high levels of sexual activity were missed in our study, they constitute only a small proportion of the total population.
Another concern is the level and consistency of condom use. We probably overestimate use by assuming one condom for every marital sex act. A question asking men about use during the last marital sex act could have overcome this bias by indicating the proportion of encounters in which a condom was used, but such a question was not asked.
The use of condoms during the wife's periods is an interesting finding. In India, menstrual blood is considered impure and polluting, and is believed to have properties that lead to "illnesses of heat."
27 It is commonly expected that couples avoid sex during menstruation. The question on condom use during menstruation was asked only of current but inconsistent users. Other men may use condoms to protect themselves from the impurities of menstrual blood, while not reporting use for family planning. This use would partly offset less-consistent use by other men.
Consistency of use for nonmarital sex within marriage. Finally, if all married couples who are not seeking to conceive use condoms regularly, 60 million condoms will be needed, and only 3% of the unmet need will be for nonmarital sex.
Discussion
Study Limitations
Levels of condom use presented in this study are estimates; their precision is affected by the sample size, the accuracy of reporting of sex and condom use, and the study design (particularly, the exclusion of certain high-risk groups, a lack of information on consistency of use and the limited age range). Some estimates used in calculating average numbers of condoms per man were based on small numbers, but errors are random in nature and the effect should be minimal and should not lead to bias. Underreporting of sex outside marriage cannot be ruled out, because strong social norms restrict free discussion of sexual behavior in India. To compensate, interviewers were very well trained; all were involved in qualitative fieldwork preceding the survey and were comfortable talking about sexual practices. One indication that underreporting may not be a serious problem in our study is that while the levels of extramarital and premarital sex we found in Orissa (8% and 27%, respectively) are low, they are about double those reported in the only other Indian study among a representative sample of married men, in Uttar Pradesh (4% and 15%). 24 Our survey estimates are consisis not affected, since average use was extrapolated from the proportion of last encounters in which a condom was used. However, condoms used for anal intercourse with other men were not included. Nevertheless, even allowing for underreporting, protection during anal intercourse is low and condom use outside marriage would rise only slightly with the inclusion of men having sex with men. The age range 18-35 was chosen because risky sexual behavior tends to peak before age 30, 28 and the contraceptive demand for spacing (i.e., for reversible methods) is particularly strong for women younger than 30, but diminishes quickly afterward. 29 Our data confirm this and clearly show that both premarital and extramarital activity peak before age 30. Premarital sex before age 18 or after age 35 is negligible. Since condoms for nonmarital sex were used mainly by single men, the balance for men older than 35 would tip even more toward use within marriage.
The magnitude of these potential biases is unknown. In a "worst-case" simulation, respondents could underreport nonmarital sex by 50%, the sample could miss 5% of the population having nonmarital sex at 20 times the rate of the men interviewed and men having sex with men could have anal intercourse five times per month. Under these conditions, estimated levels of sexual activity and condom use outside marriage would nearly triple. Furthermore, if inconsistent condom users among married men used condoms half the time, total use within marriage would be reduced by 20%. These four adjustments would shift condom use from 10% outside marriage to nearly 29%.
However, men older than 35 do have sex and use condoms. This is by far the largest bias and counteracts the others. A conservative estimate of the total number of condoms used by men older than 35 would equal the number used by men aged 30-35. In this case, use within marriage would increase by half and use outside marriage by 3%. Imposing all five worst-case assumptions would bring condom use for nonmarital sex to a maximum 20% of total use. It is probably less, and mainly determined by the last two assumptions. If inconsistent use is lower than 50%, and use by older men higher, condom use outside marriage could easily be less than 10% of total use.
Despite the above limitations, our study provides some of the best available data for looking at condom use. The finding that only 10% of condoms are used for *Estimated by assuming that all men with a partner at risk of a mistimed or unwanted birth who are using no contraceptive method will adopt the current method mix. †Estimated by assuming that all men with a partner at risk of a mistimed or unwanted birth who are using no modern method adopt the current mix of modern methods. ‡Estimated by assuming that condoms are used for all sex acts within marriage unless the couple wants to conceive.
riage. Satisfying this unmet need by aiming for 100% use is an unrealistic goal, but having only 15% of nonmarital sexual encounters protected by condoms is clearly unacceptable. Awareness about the prophylactic use of condoms is still low in India, 33 and disease control programs have a history of being strongly curative. 34 In Madras, only 30% of STD patients in an observational study were given advice on using condoms to prevent infections. 35 The results on unmet need indicate at least three target groups that will have to be considered in the development of social marketing strategies aimed at behavior change: men who engage in high-risk behavior, young unmarried men and married couples. Any strategy will have to weigh the trade-offs to be made if only one risk behavior is targeted.
Most high-risk behavior occurs among a minority of men. One perspective is that effective STD control efforts should be directed to this group, rather than being steered away from them out of concern for stigmatizing commercial sex workers and others with high transmission rates. 36 This seems particularly important in settings like Orissa, where the incidence of HIV is low.
On the other hand, the threat that HIV and other STDs pose to the general population should not be ignored, even though most sexual encounters carry a low risk of disease transmission. In this regard, young unmarried men are an important target for social marketing communication for behavior change. Furthermore, a majority of single men (61%) who use condoms want to prevent their partner from becoming pregnant. When these partners are young unmarried women, who are often powerless to protect themselves, condoms may be the only contraceptive option available. Young women who are known to have had sex before marrying may be punished harshly, and the loss of honor suffered by their families makes them difficult to marry off; therefore, pregnancies need to be avoided at all cost. Thus, promotion efforts aimed at young men should stress the dual prevention properties of condoms.
In encouraging single men to use condoms consistently with all partners, messages with a strong focus on contraception can provide a "constructive ambiguity": They legitimate use without offending any partner, since men need not acknowledge the use for disease prevention. 37 Lessons can be learned from successful safer-sex campaigns geared toward young men, such as programs that employ humor and nonmarital sex contrasts starkly with the estimate that 60% of all condoms worldwide are used outside marriage. 30 The disparity may be real, and due to differences in sexual behavior patterns. Few populations beyond South Asia have such low levels of sexual activity outside marriage (though Chinese and Arab populations also have strict sexual norms and few data on behavior).
However, because of the size of South Asia's population, condom use estimates for this region should influence world estimates substantially. Thus, the worldwide estimate of 60% of total use with nonmarital partners is difficult to appraise, particularly since the estimation method was not detailed (other than to note that data from 63 countries were used), few Asian data were available and data on frequency of intercourse were scarce. The available data on condom use are inherently biased toward groups that engage in high-risk behavior and countries with mature AIDS epidemics. In a review of 72 studies measuring condom use in HIV preventive behavior, only three reported on frequency of sex. 31 Other studies, on frequency of intercourse with nonregular partners, were among groups reporting high-risk behavior. 32 Extrapolating these frequencies to all men who report nonregular partners would grossly overestimate sexual activity outside stable unions and may explain the 60% estimate.
Several assumptions were used in calculating unmet need. We combined responses to a number of survey questions to infer which couples are at risk of a mistimed or unwanted birth. Though this method is inherently imperfect on the individual level, the effect of misclassification at the aggregate level is quantitatively unimportant. Some couples not classified as being in need of contraception (e.g., those who want a birth within the next two years) may be using condoms, which would explain why average need among men who want more children is lower than average use (1.2 vs. 1.3 condoms per year).
Finally, the assumption about what kind of behavior change should be promoted (adopt the current method mix, promote modern methods only or advocate protection of all sex acts among couples not wanting to conceive) influences the aggregate unmet need estimates dramatically.
Implications of the Findings
In brief, despite the low levels of nonmarital sex, about two-thirds of all unmet need for condoms is for use outside marlanguage used in sports to help create the opportunity for men to discuss taboo subjects openly. 38 The third target group is married couples, for whom conventional messages stress the health benefits of spacing births. We show that more condoms are used for limiting births than for spacing. An earlier study in urban Orissa noted that a mistimed pregnancy is less troubling to men than to women: Although similar proportions of men and women want to space, a pregnancy that occurred earlier than desired "would have mattered a lot" for 73% of women interviewed, but for only 42% of men.
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Among married men in our study, 38% of those who wanted the next child to be born at least two years from the time of the interview and 19% of those who wanted no more children were not using any method of contraception. Among users, nearly half of spacers opted for the lesseffective traditional methods, compared with fewer than 20% of limiters. Though sterilization dominates among limiters, some couples prefer effective alternatives. In South Asia generally, couples choosing modern reversible methods tend to do so only at the end of their reproductive careers. Local knowledge about contraception is grounded in a strong folk health culture, and modern methods, including condoms, are perceived to lead to longterm health risks. 40 Unmet need for condoms is doubled when current users of traditional methods are considered to have an unmet need. Winning over all couples who have chosen traditional methods does not seem likely, nor does it seem a sensible aspiration for a program. Some couples may review their choice with the new understanding that additional information and awareness can bring. Making condoms more visible and increasing access will encourage debate and challenge local knowledge about contraceptives; well-designed materials may correct misperceptions about their health effects. The nearly 60 million condoms needed to prevent all possible infection within marriage by promoting condom use among all couples who are not trying to conceive totally outweighs the need outside marriage. However, a strategy aimed at eliminating infection within marriage is not a feasible or desirable option for India, given the low levels of sexual promiscuity in the general population.
More research quantifying sexual activity within and outside stable unions in general population samples is needed, to 
